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Catalyst Development

Petroleum refining catalysts are inadequate for the refining of synthetic
liquids that have heavier burdens of nitrogen, sulfur, and various trace
elements.  As these impurities tend to deactivate conventional catalysts,
it is vital to understand the deactivation mechanisms.

Especially important is the need for selective hydrodenitrogenation
catalysts.  Since nitrogen degrades product stability and pollutes the
air when the products are burned, it must be removed from fuels that are
to be used in many end-use devices.  Unfortunately, available catalysts
tend to saturate the raw liquids with hydrogen before removing nitrogen,
resulting in high hydrogen consumption.  Hydrodenitrogenation catalysts
that are as selective as available hydrodesulfurization catalysts need
to be developed.  Federal support of basic research relevant to this
problem is recommended.

Shale oils present a particular problem because their arsenic con-
tents are generally high. Arsenic is highly toxic and, in addition,
rapidly deactivates refining catalysts.  Industry is already attacking
this problem, but long-range studies of arsenic's chemical forms in shale
oil, its specific catalyst deactivation mechanisms, and its removal would
be helpful.

Disposal of Arsenic Wastes from Shale Oil Refining

Traces of arsenic remain in spent shale and enriched deposits of
arsenic accumulate in spent guard chamber clays and hydrofining catalysts
(probably as As^^^) during shale oil refining; these must be disposed of
in an environmentally acceptable manner.  As^So is reported to be pyro-
phoric; hence, a controlled incineration is probably required.  Since
impervious clay deposits are frequently found in underlying shale depos-
its, the disposition of oxidized spent clays and catalysts in compacted
spent shale is a reasonable possibility.  Evaluation and pilot testing
of this procedure is needed.

An alternative, more expensive procedure is disposition through
long term storage procedures at a national disposal site (U.S. Environ-
mental Protection Agency, 1973).

Hydrogen Production

Because coal liquids are relatively low in hydrogen content, large
amounts of hydrogen must be added during the refining process to produce
high-quality hydrocarbon fuels. Hydrogen is also needed to remove the
sulfur and nitrogen.  All commercial methods of hydrogen production are
costly and contribute heavily to the costs of the ultimate products.
While some possibilities exist for reducing the cost of producing hydro-
gen from coal or char, the development of such processes is comparable in